1. Pollination is an important ecosystem service as many agricultural crops such as fruit trees are pollinated by insects. Agricultural intensification, however, is one of the main drivers resulting in a serious decline of pollinator populations worldwide. 2. In this study pollinator communities were examined in twelve apple orchards surrounded by either homogeneous or heterogeneous landscape in Hungary. Pollinators (honey bees, wild bees, hoverflies) were surveyed in the flowering period of apple trees. Landscape heterogeneity was characterized in circles of 300, 500 and 1000 m radius around each orchard using Shannon's diversity and Shannon's evenness indices. 3. We found that pollination success of apple was significantly related to the species richness of wild bees, regardless the dominance of honey bees. 4. Diversity of the surrounding landscape matrix had a marginal positive effect on the species richness of hoverflies at 300m, positive effect on the species richness of wild bees at 500m radius circle, while evenness of the surrounding landscape enhanced the abundance of wild bees at 500m radius circle. Flower resources in the groundcover within the orchards supported honey bees. 5. Therefore maintenance of semi-natural habitats within 500m around apple orchards is highly recommended to enhance wild pollinator communities and apple production. Apple is one of the most important insect pollinated crops in the European Union, accounting 51 for 16% of the EU's total economic gains attributed to insect (particularly bee) pollination 52 (Leonhardt et al., 2013). Most apple varieties are cross-pollinated and insect pollination not 53 only affects the quantity of apple production, but can also have marked impacts on the quality 54 of the fruits, influencing size, shape and their market price (Garratt et al., 2014a). The most 55 common insect pollinator of apple is the honey bee (Apis mellifera); however, it is not the bees (Bosch & Blas, 1994). Hoverflies (Syrphidae) have also been observed with pollen loads 63 containing a high proportion of compatible fruit pollen (Kendall, 1973).
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64
In the temperate zone, pollinator insects are under threat from a number of limiting 65 factors, such as climate change (Rader et al., 2013) , human disturbance (Goulson et al., 66 2008), agricultural intensification (Kearns et al., 1998; Steffan-Dewenter et al., 2005; 67 Fitzpatrick et al., 2006; Memmott et al., 2007) , and landscape fragmentation (Aizen & 68 Feisinger, 2003; Diekötter & Crist, 2013) , which leads to less effective pollination and 69 reduces agricultural production (Floyd, 1992; Garibaldi et al., 2011a Garibaldi et al., , 2013 abundance (Van Buskirk & Willi, 2004; Kuussaari et al., 2011; Ricou et al., 2014) and may 93 enhance fruit production (Brittain et al., 2013) .
94
Apple is the most important fruit tree in Hungary, as it provides 60 % of the total
95
Hungarian fruit production, and currently amounts to 400-600 thousand tons annually on 
125
Regarding management practices, insecticide (2-5 times/year) and fungicide (6-7
126 times/year) were applied in every orchard, mostly after the flowering period of apple, but in 127 some orchards insecticide was used even before (in 7 orchards from the 12). In the tree rows 128 herbicides (0-2 times/year) were used, alternatively the vegetation was mown or disc circles of 300, 500 and 1000 m radius around each orchard.
169
We constructed generalized linear mixed models (GLMM) for each response variable. 
201
Species richness of pollinators showed a high variance among orchards (Appendix 1).
202
We found no significant effects of any predictors on hoverfly species richness, it was only 2). Abundance of wild bees was significantly positively affected by SHEI at 500 m (Table 1, 211 Fig. 3 ). Evenness at 500 m ranged from 0.54 to 0.88.
212
Pollination success was significantly positively influenced by the number of wild bee 213 species, but no other significant effects were revealed ( et al., 2013) . Unsurprisingly, we found that honey bee abundance was independent 240 from the landscape context up to 1000m.
241
In contrast to honey bees, we found no direct link between undergrowth flower 242 resources and wild bee abundance, which could be also the result of the only single sampling could provide benefits for apple growers by improving pollination services (Garcia, 2014).
249
Wild pollinators were influenced significantly by the surrounding landscape structure.
250
The species richness of hoverflies was marginally significant related to landscape structure in enhance their number (Macleod, 1999; Ricou et al., 2014) . Different land-use types such as 280 grasslands, orchards, but also arable fields provide sufficient habitat for feeding, laying eggs 281 and larval development (Röder, 1990; Schweiger et al., 2007; Rotheray & Gilbert, 2011) .
282
Although honey bees were observed in the highest abundance in the orchards, found similarly significant positive effect of wild bee species richness and no effect of honey 
573
Honeybees were sampled at two times eight trees in the studied 12 apple orchards. Each dot
574
represents an individual apple tree. 
